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Description 
ASEISMATIC DEVICE 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an aseismatic device, and 
more particularly, to an aseismatic device having a spring 
pin and a positioning ball able to absorb the seismic en- 
ergy. 

[0003] 2. Description of the Prior Art 

[0004] As semiconductor technology improves and the require- 
ments of electronic products increase, the semiconductor 
manufacturers annually invest more and more capital to 
purchase new equipment and to construct new factories. 
Take a fab, an upstream manufacturer in the semiconduc- 
tor industries, as an example. Many wafer manufacturers 
have launched a mass production of 12-inch wafers in a 
critical dimension of 0.13 \}vn or less than 0.13 \}m. For 
these wafer manufactures, although the unit cost is effec- 
tively reduced due to the large area of 12-inch wafers, the 



cost of 12-inch wafers is relatively higher in comparison 
with 8-inch wafers. Consequently, once the 12-inch 
wafers are damaged in the course of transporting due to 
human ignorance or unexpected disaster (e.g. earth- 
quake), the loss is higher. 
[0005] Since the semiconductor technology improves, more man- 
ufacturing processes are required than ever. Normally, the 
semiconductor components require hundreds of different 
processes to be accomplished, thus, it requires a huge ca- 
pacity for a fab to load necessary equipment. In addition, 
it also requires sufficient space and proper transport sys- 
tem for delivering the wafers in process or the completed 
wafer products. Therefore, a large amount of fabs adopt 
an overhead hoist transport (OHT) system for delivering 
the wafers. Since the OHT system delivers the wafers with 
a track suspended from the ceiling, the space usage is 
more efficient. 

[0006] Please refer to Fig.l. Fig.l is a schematic diagram of a 
conventional OHT system 20 installed in a fab 10. As 
shown in Fig.l, considering the construction cost, the fab 
10 normally includes an administrative building 12 and a 
factory building 14 having clean rooms (not shown) in it. 
The administrative building 12 and the factory building 14 



are connected by an elevated walkway 16. The OHT sys- 
tem is suspended from the ceiling (not shown) of the ad- 
ministrative building 12 and the factory building 14 so 
that the wafers are delivered among different clean rooms 
(not shown) or between the administrative building 12 and 
the factory building 14. 

[0007] Please refer to Fig. 2. Fig. 2 is a schematic diagram of the 
conventional OHT system 20 shown in Fig.l. As shown in 
Fig. 2, the OHT system 20 includes a track 22 suspended 
from the ceiling (not shown) by a plurality of supporting 
rods 24. The track 22 allows at least a wafer trolley 26 to 
travel along so that the wafers (not shown) are delivered 
among different clean rooms (not shown). 

[0008] The conventional OHT system 20 is able to deliver the 

wafers without requiring too much space. However, once 
an earthquake occurs, the wafers tend to be damaged. 
The reason is that the ceiling (not shown) bears the OHT 
system 20 and the wafers (not shown). This extra burden 
has not been taken into consideration while the adminis- 
trative building 12 or the factory building 14 was con- 
structed. As a result, the wafers (not shown), the OHT sys- 
tem 20, or even the fab (shown in Fig.l) are easily dam- 
aged. 



[0009] Therefore, an OHT system having aseismatic ability is ea- 
gerly required for preventing damage during an earth- 
quake. 
Summary of Invention 

[0010] It is therefore a primary objective of the present invention 
to provide an aseismatic device for solving the above- 
mentioned problems. 

[0011] According to the claimed invention, an aseismatic device 
is disclosed. The aseismatic device includes a spring pin 
and a positioning ball, wherein the spring pin has at least 
a spring. The positioning ball is fixed in a cavity located 
on the surface of a platform by the elastic force of the 
spring. The spring pin decides a horizontal aseismatic 
value by adjusting quantities of the spring. As long as a 
horizontal force that acts on the aseismatic device is 
greater than the horizontal aseismatic value, the position- 
ing ball shifts away from the cavity for cushioning the 
horizontal force. The aseismatic device can be applied to 
an overhead hoist transport (OHT) system. The OHT sys- 
tem includes at least one hoist truss suspended from the 
ceiling of a building, a first platform suspended from the 
hoist truss by a plurality of first supporting rods, a second 
platform positioned on the surface of the first platform 



and supported by the first platform, and a track for at 
least a wafer trolley to travel along. It is worth noting that 
if the aseismatic device is applied to the OHT system, the 
platform that the positioning ball is located on is the sec- 
ond platform of the OHT system. 

[oo^2] Since the aseismatic device of the present invention is ca- 
pable of absorbing the seismic energy, the wafers will be 
prevented from being damaged when earthquake occurs. 

[0013] These and other objects of the present invention will be 

apparent to those of ordinary skill in the art after having 

read the following detailed description of the preferred 

embodiment that is illustrated in the various figures and 

drawings. 
Brief Description of Drawings 

[0014] Fig i is a schematic diagram of a conventional OHT sys- 
tem installed in a fab. 

[0015] Fig. 2 is a schematic diagram of the conventional OHT sys- 
tem shown in Fig.l. 

[0016] Fig. 3 is a schematic diagram of an aseismatic device of 
the present invention applied to an OHT system. 

[0017] Fig. 4 is a schematic diagram of the aseismatic device 
shown in Fig. 3. 

[0018] Fig. 5 is a schematic diagram illustrating a condition when 



a horizontal force larger than a horizontal aseismatic 
value acts on the aseismatic device. 
[0019] Fig. 6 is a schematic diagram of a cavity in another em- 
bodiment of the present invention. 
Detailed Description 

[0020] As mentioned earlier, the fab requires sufficient space for 
accommodating all the necessary equipment and the 
transport system. Considering the construction cost and 
the structure safety, more and more fabs construct two or 
more independent buildings instead of one single factory 
building. The two buildings are connected with an ele- 
vated walkway, and the OHT system is suspended from 
the ceiling of both buildings. Either a single huge factory 
or two buildings are constructed; the aseismatic ability is 
the minimum requirement. Since the conventional OHT 
system lacks the aseismatic ability, once earthquake oc- 
curs the wafers or even the fab will be seriously damaged. 

[0021] Please refer to Fig. 3. Fig. 3 is a schematic diagram of an 
aseismatic device 56 of the present invention that is ap- 
plied to an OHT system 50. As shown in Fig. 3, the OHT 
system 50 includes at least one hoist truss 52 suspended 
from the ceiling (not shown), a first platform 60 fixed un- 
der the hoist truss 52 and supported by a plurality of first 



supporting rods 62, a second platform 64 positioned on 
tlie surface of tlie first platform 60 and supported by the 
first platform 60, and a track 58, which allows at least a 
wafer trolley (not shown) to travel along, supported by a 
plurality of second supporting rods 65. The aseismatic 
device 56 of the present invention is installed under the 
hoist truss 52, and includes at least a spring pin 66 posi- 
tioned in the second platform 64 and passing through the 
second platform 64. In this embodiment of the present 
invention, the first platform 60 and the second platform 
64 are two rectangular structures arranged perpendicu- 
larly. 

[0022] For better explaining the mechanism of the aseismatic de- 
vice 56 of the present invention, please refer to Fig. 4. 
Fig. 4 is a schematic diagram of the aseismatic device 56 
of the present invention. As shown in Fig. 4, the aseismatic 
device 56 further includes a positioning ball 72 positioned 
in a cone-shaped cavity 68 of the first platform 60. In ad- 
dition, the spring pin 66, which has at least a spring 70 
therein, passes through the second platform 64 and posi- 
tioned on the top of the cavity 68. In normal conditions, 
the positioning ball 72 is fixed in the cavity 68 by the 
elastic force of the spring 70 so that the first platform 60 



and the second platform 64 are not moved relatively. 
While the earthquake occurs, the positioning ball 72 is 
horizontally shifted away from the cavity 68 so that the 
seismic energy is absorbed. Consequently, the OHT sys- 
tem 50 and the clean rooms (not shown) will not be dam- 
aged by the seismic energy. 

[0023] In addition, the aseismatic device 56 can decide a hori- 
zontal aseismatic value by adjusting quantities of the 
spring 70, the position and quantities of the spring pin 
66, or the tilt angle of the inner walls of the cavity 68 for 
optimizing the aseismatic ability. For example, if the OHT 
system 50 cannot bear a force more than 40 kg, then the 
horizontal aseismatic value can be set to 40 kg by the 
above-mentioned methods. In such case, if the horizontal 
force during an earthquake does not reach 40 kg, the 
aseismatic device 56 will not function. 

[0024] On the other hand, as long as the horizontal force ex- 
ceeds 40 kg, the positioning ball 72 will shift away from 
the cavity 68. This leads to a relative movement between 
the first platform 60 and the second platform 64 and pre- 
vents the OHT system 50 from being damaged. Please re- 
fer to Fig. 5. Fig. 5 is a schematic diagram illustrating a 
condition when a horizontal force larger than a horizontal 



aseismatic value acts on the aseismatic device 50. As 
shown in Fig. 5, while a force from any horizontal direc- 
tions is greater than the horizontal aseismatic value (40 
kg), the positioning ball 72 will shift away along the inner 
wall of the cavity 68 because the elastic force of the 
spring 70 fails to hold the positioning ball 72. In such 
case, the second platform 64 will move relatively and ab- 
sorb the seismic energy so that the OHT system 50 and 
the clean rooms (not shown) are not damaged. 
[0025] If the OHT system 50 is not damaged during the earth- 
quake, the positioning ball 72 can be recovered to the 
cavity 68 by an external force for retaining the aseismatic 
ability of the aseismatic device 56. For a worse condition, 
if the OHT system 50 is damaged due to an intense seis- 
mic energy, the aseismatic device 56 will reduce the dam- 
age to the minimum. In addition, the horizontal aseis- 
matic value can also be adjusted by altering the shape of 
the cavity 68. For example, the inner walls can be ad- 
Justed to have two tilt angles for improving the aseismatic 
ability. Please refer to Fig. 6. Fig. 6 is a schematic diagram 
of the cavity 68 in another embodiment of the present in- 
vention. As shown in Fig. 6, the cavity 68 includes a first 
plane 68A and a second plane 68B having different tilt an- 



gles. When the earthquake occurs, the positioning ball 72 
may shift away from the first plane 68A and stay on the 
second plane 68B in certain conditions. In such case, while 
the earthquake ends the positioning ball 72 will slide back 
to the bottom of the cavity 68 without requiring an exter- 
nal force due to gravity and the elastic force of the spring 
70. Fig. 6 only shows a modification of the cavity 68, the 
cavity 68 can be modified to a different structure, such as 
a circular shape or a zigzag shape, according to a testing 
result or practical requirement. Furthermore, the shape of 
the first platform 60 and the second platform 64 is modi- 
fiable. 

[0026] The above-mentioned embodiment is a preferred embod- 
iment of the present invention. However, the application 
of the aseismatic device 56 is not limited to the OHT sys- 
tem 50. The aseismatic device 56 of the present invention 
can be applied to any suspended equipments for provid- 
ing aseismatic ability. 

[0027] In comparison with the prior art, the aseismatic device 56 
is able to absorb the seismic energy. Therefore, the aseis- 
matic device 56 can be installed in any positions of the 
OHT system 50 for optimizing the aseismatic ability. 

[0028] Those skilled in the art will readily appreciate that numer- 



ous modifications and alterations of the device may be 
made without departing from the scope of the present in- 
vention. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



